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(54) #eH4H olojuis id oiallol 



& olS afel SlKbit line divide) t^^ES #2*141 o|o|Ji|S -i oiElIo|(flash EEPROM cell array)cH| 

5iHS. (HIS.&I -1 M^S "IB eFeJ SIS.01I 2|s|| n 1 ai 2 D||ia.a| -a g^o^ ^\^o\ b|e afoj 
« u|B SFeldocal bit line)°S ^Shs|S^ ^\^. H 1 oflaal ^ Mso| g^Haj ajH ^^eJ2^ ^ii 2 tH|£ 
a| ^ g^aj 27HSI a|S ^^eJ* I'HSI #Sg ti|e Bfoj(olobal bit line)SS g#>>|5^ S.a u|M 
fi|s.oi| ?b|a tjei HSH3c|^Bi-gs| ±,si\^ sj-#oii 2|«H 47l|2| SM "IS *|cH£ ^t"-!-!- deilS-T 

^ e eeH-H olojsiS ^ cHEllojoii a© aojcK 

eg MS 
S.3 

£ ie SHU #HH4| o|o|ii|S -a <HB||oi-l- -yg^F?! ^?!- SIS.S.. 

5£ 2fe S ^SS| ■fe!>'|ofloll at# #SH41 olojElS «| <Hb||o|# ^S|St7| *|2^ aiSH. 

H 3S £ 20I1 a|SH°| uhef«EH #EH4=1 o|Ol2|# ^ CHe||ol2| ^^|o|o^$. 

100 53 200: uflaal -a 10 S! 110: ^11 1 o||HS.| ^ 

20 a 120: XII 2 D||a.a| ^ g^ 30 % 130: S§ b|= afs! -tj^ at|s 

40 5! 140: X-t|SCi 50 5! 150: Y-i^lapl 

160: rtXF §£| <Q<^^ 

SL: B^el WL: ?JS. afSi 

LB: o|M af°l GB: ulS £FeJ 



QL: tj^^ a^e! Q: S|!!x|;±:ei 
M: oflaal ^ DD: 



s. ^gs. sej|4=| ololnlS ^ oleflo|(flash EEPROM cell array)o« ^tk -^^I a|S a^e!« S§ "1^ ^^ 

Sdocal bit line)°S §l^(divide)s^:Il. 47Ha| S§ «|H aj^lS 1?H2| SS^ «!S sfS!(global bit line)o)| 
(short)Al^ ^tMI £|«H 47Ha| "IS ah2]§ ol- sH-f© ^ <2i^^ #eH4I o|o|ii|S m 

cHsao|oirasF5!o|cK 

Qjei-x^o^ #5«4H o|o|ii|M -i oiEllolfe c^«^^| tn|Ha| o|^ji sicK cf^ei o||aa| m\M. 

Bt5i(word lines)^ X-c|ac-1ol| ^3=12. "IB Y-c|acio|| «§acK gaH^j J^JJ^,^ . 

(program). ^7H(erase) £fe ^«(read) ^^^J^ «IH s^el zt^tsi S^l^^ ^20« s|3fl iieis! Iia 

sen o|o|ii|S ^ (HEflolfe CH1H£| ^hI s.H\2io\\ h|h Hfojol ttH^oii oflaai ^ 

S AHEjjspi ^«|| ti|s a}o|o|| Sg^S £j7Hh S-?- SiJ-ol eJ7fl! H|m a^el -^S-oil-M ?H2flA|t}:ii(capacitance) 
7^ i^sicF 17HSI HIM Bfoj^ai oiEllolollAH *^x|«^fe Ss^oi HCH ?HnH>-iei^7f afol ^-asllll. ^H^H-^ie^ 

S sfoj S■t^^2« 3ife gafl^i o|o|3i|S ^ cHEi|o|e AiS€^7| flS^S|S£0|cK 

SIS oiiaEl DilHal -a #^(memory cell block: 100)g ^1 1 Si 2 miHa| -i 

(10 SJ 20)°k THI 1 S! 2 oi|££| ^^(10 5! 20)AFO|ol| b|M -ti^ S|S(local bit line 

select circuit; 30)# ¥«|a|ZJc:K Dflaaj ^ #^(100)^. ^^sJ Q^I^S I'H^ afo!<SL1)o| 27Hai □«£ 

:f|| 1 oiiaal a S^dO)^ 3^1 1 Ml^l n/2 af£iS(WL1 Ml^l WLn/2; o|sK "n"-& a^^ats S2|&)2t 
n 1 M|X| 4 a|S a^ol§(LB1 Ml^i LB4)S ^^S^K ^ 2 Dflfial ^ #^(20)-& H n/2+1 Mt^l n ^£ 
o|#{WLn/2+1 MIX! WLn)2h 3^1! 5 Mlx| 8 S§ a|M a^o]#(LB5 LB8)S ^4^&i^h. "IS ato] a| 
S(30)fe X41 1 5J 2 tiai afo|#(Qu S QL2)S ^^QcK fli 1 ateJ(QLI)^ H 1 M|x| 4 ^jai 
(Q1 mxj Q4)7h ^u|s|o1. 3^11 2 id^l S^e!(QL2)•& 3511 5 M|x| 8 <dt!| HSHx|>,eH(Q5 MI?:| Q8)7f ^ulScK SS 
ojE afoj Ajaj a|S(30)oiife 7HI 1 mx! 4 a|S ajojm<GB1 Mi^c] GB4)o| a^Qi^K 

1 s.m b|m ^^^J(LB1)& j^I i •id^ s?H3c|>iEi(oi)si ±2.^o\\ assin. ^hi 5 s.m ujs etsJaes)* ^l 5 

Ala S2Hx|>iEi(Q5)a| diL&^oW ^aHlo=l, 1 u|H ef^(GB1)B ^11 1 SJ 5 -tiq sa^l:^iN(Q1 51 

Q5)2| HEJleJoil ^aslcK vL^BiM, n i gsa ais ahoi(GB1)S H ^3l5ii^ H|Hx|iiEH{Qi S! Q5)a| 
S SfSoll 2lfiH x-ll 1 as 5 u|S aho|(LB1 SI LB5)3^ x^7\^s.S. ^astiK 

At7|o| n 2 u|S ^^^l(GB2)^ n 2 e S5HX|i^EH(Q2 SI Q6)al ^^o\\ 9\ 

SH 3EII 2 Si 6 S§ ajS a^2J{L82 S! LB6)2F ^7\^2.S. ^US\nL. x-fl 3 SSS "IS ahoj(GB3)S ^1 3 SS 7 d 

m2HX|>iEi(Q3 §J Q7)2| ^^IS 5|§0JI ^SH XII 3 Si 7 a|S Bfo|(LB3 §1 LB7)^ ^y\^°S. ^3=1^. 
xii 4 5sS HIS aho!{GB4)S xll 4 S! 8 -id^ HS!X|>;EH(Q4 SJ Q8)a| rH^IS ^^^oll S|«H 4 SJ 8 h|S 
e^o|(LB4 S! LB8)2^ 3713^0 £ ^3ScK 

n 1 LHxj n ?JH £hoJ#(WL1 M|3^l WLn)Il^ xi| 1 SJ 2 atoj§(QL1 Si QL2)S Zt^l X-C|SCi (40)011 
d xi\ 1 lHx| 4 u|M a^o|g(GB1 1415^1 GB4) ^^^tS Y-c|SCi(50)o|| ^ggcK 

A>7|2f i>o| HIS a^o^ §fh 2ife S2fl4H o|o|E|Ma| #5^ g^as ^cK 



x-il 1 lHx| n ^^^!§{WL1 Ml^l W.Ln)# siojS oii^ sf«-fo)| S^S ^J7^s^2l. ?H1 1 S 2 ^^^!#(QL1 5} 

oii# scH ?Hi 1 ?jH a^°J(wu)o^l ai^# e!7^s^:a. n i d^i ^^°J(QL1)ol| ss^# -siyi^w ^.^ mx| 4 

E?Hx|>ie-|(Qi Mixi Q4)S S(on) s^nti H 1 u|S aF°!(GB1)o« ej^f^v ^ °_ 

Xi 1 ol^ ajo!(GB1)e H 1 M?H:^|i:M(Q1)# *ll 1 h|S aFeJ(LBim <Sim 

s\o\ n 1 Diiaai ^(Mi)o| Hsaa. ££fe ^^ 4a&t^K 

o|s|- ao| #ss u|e BfsJofi 27Ha| s.^ "IS at£lo| 2|£s sfoi usi-fe s§ uls a^o|■t ^jSJfh 

olElloi ^&o^|A^ SS a|S Bfoj AjEH s|S7f 3cW«te X-c\s.o\2\ '^^o\\M ?H| 1 a! 2 s-\2lo\ 

o^gsife ^«o| o^£jo|a #7fsicH ^x[s\ JL^^nm -y^sPI OlH^S -g^ph Si^^K ££^^ 27H2| S.S H|S B\ 

•g-lt ^3=# s^o| Ei|aaa|x| ^(high technology cell)<H| o\s\S ^H^i SI^K 

o|5ia^^5i# ©^sf7| $ ^^gal SeH*| o|o|ii)5 ^ cHafloife ch^s| ^= at2!#2K c^4=2| s§ ti|e 
aFoigs oi^cHS 1 SJ 2 Diiaai ^ »^#: 4^7| n^o^3.B\^ #7| xfl 2 ofiaai ^ #^ajo|o|| xii 
1 Lj|x| 4 afSJSS ol^cHS "IS Bfoj AjEij sis; -y7| ti|H a|-e! -td^ sis.# SSH -feh?! c|.ij=a| 
bIJS. ajo!## -^71 n 1 oiisai ^ 27H2| "IS afoiSBl- At7| n 2 iHiaa| ^ sso| 27Ha| s 

S HIS ahe!#o| cF==^a| u|s a^olS: ^^s\ atoigsf av7| m i lH7:| 4 

Bfejsol ^aa x-^isci; At7| c^=^^o| uis a^olso| ^aa Y-^iaci-g jsLs-sfoi ^^scik 



olsK S i^slS &^s^oi ^Afl«| ■a?|«^7|s 

£ 2fe- -& SJ-i|s| -fei^^Nloil a|?h bie 5|.o| #21144 o|o|s|# ^ olefloi-1- -^?|sf7| >|*h 

£012. H 3S £ 2011 HA|£j filsHfil L.^E^y #EH4I o|o|H|# a oieiio|s| e||o|o^^o|c^. £ 2 §y 

tHiaai # Diiaai ss(2oo)# ^11 1 5=' 2 nflfiai ^ #«(iio SI 120)°S ^-\^ 
:a JHI 1 §J 2 iHiaai ■a #^(110 a i20)Aho|oi| s§ bjs B^o| d" s|s{i30)» =?-»\Mtlc.\. onaai ^ 
(200)©. -^Sal 17H2I :£:£:ii aheKSLDol 27Ha| uflaal ^&e}# £A|sfacf. 

XII 1 ouaai ■a #^(110)S n 1 m^l n/2 ^= afojS(wLl Ml^^l WLn/2; o|sK "n"-g ?fs| s^^au Sa|l^)Bf 
1 uHx| 4 ulS a^Sl«(LB1 M|3c| LB4)S ^{^ac^K fli 2 D||Ha| ^ #^(120)© 3«i| n/2+1 n ?4 = af 
ej#(WLn/2+1 m^l WLn)2f ^fl 5 i-H^I 8 "IS afoim(LB5 lHx| lB8)S ^^QcK s§ tJ|S ^^eJ S| 
S(130)fe*il 1 M|3^l 4 •idSj ahol#(QL1 M|:^l QL4)S =?-^^c\. n 1 Bho|(QLi)e m 1 53 3 SlHx| 
:£:e^(Q1 SJ Q3)7^ ^H|s|:n. 3511 2 -tJ^ at£l(QL2)© ^11 2 S! 4 il^ SI!!X|^EH(Q2 S Q4)7F ^ti|£|oi. ^\ 3 tj 
^ aho|(QL3)-& Xfl 5 SJ 7 -id^ S?Hx|ii:N(Q5 S! Q7)7^ ?u|S|:a. JHI 4 a|£!{QL4)e Xi| 6 S! 8 ^jSl SIH 
x|>:El(Q6 a 08)7F ^uiach. H|E Bfe! S|S(130)o||fe ^11 a 2 SSa his ahoj^(GB1 5! GB2) 

01 sjaacK 

;<H| 1 sa b|S afeKLBDS n 1 ■tj^ SSHx|:^ei(Ql)a| :4:S:£iO|| 2^gS|Jl, xi| 2 H|e a^o|^LB2)§ ^11 2 
£§«(DD2)# S8fl JEII 2 4de| Sl!iX|>:E^(Q2)S| ±3.±,0\\ ^asjo^. ^| 5 SS H|e ato|(LB5)S H 5 HS^ 

(DD5)# #5ll n 5 •id^ S|H7:|>iE^(Q5)2| d;£i:io)| o^gsjis. Jl| 6 "IS afol(LB6)-& ^il 6 -id^ SIH^^Iri: 

E^(06)2| it£>sofi s^ast^K ^11 1 ss^ him ^^oJ(GB1)B n i, 2. 5 a e tiq s?Hxi>iEH(Qi..Q2. qs sj 

Q6)o| caHojOll ^S£|£|. 5^111 SSH3i:i>i:ei(Ql) S 7H| 6 <de| S|HX|ii:Ei(Q6) zt^tsl =B||oJa!tfe Xil 1 H 



#^(DD1) 31 ^\ 6 5E#Y(D06)# #eH S^SSt^K n 1 "IS afeJ(GB1)S 1 . 2. 5 §i 6 -tit!} 

B.^y^\±E■m^,02. Q5 SJ Q6)fi| ^§oll S|«H ^1 1. 2. 5 S 6 S.^ atEKLBI . LB2. LBS 5! LB6) 

AV7|o| B^AI2^ a^5^7^x|s. XII 3 S§ oim BFeKLBS)^ n 3 -Mei S|!!?:|^i:E^(Q3)a| ^2.^o{\ 
3^ 4 "IS Btel(LB4)e *i| 4 £#^{DD4)# n A im ^^^\^^nQ4)3\ ^3.:^0{] ^SE|tii. H 7 S. 
§ b|s aM(LB7)S n 7 H§^(DD7)g #Stl 'HI 7 M?!!x|>iEl(Q7)a| di£>iOll o^SiEi:!!. ^11 8 o|m 
Bf°l(LB8)e 3511 8 -idei S|H'C|^ei(Q8)£| ^£^ol| ^SQcK x|| 2 a|S at°!(GB2)S HS.A.T^B-H 

mgiXliiiEUQS 04. 07 ^ 08)21 =BflolO)I SigslSl, ^ 3 am H!i!^|:i:E|(Q3) 5! ^1 8 tiei HfH^lriEi 

(Q8) zi2i9] =E^leJ2^■^ 3 h#^{dd3) si 8 £#^(dd8)# #8H ssa^cK q+bh. ^ii 2 #ss «ih ah 

2l(GB2)&xi| 3. 4. 7 Si 8 d^i e|Hx|i^Ei(Q3. 04. 07 Si Q8)2| >i9IS stSoll 2|Sfl xl| 3. 4. 7 5! 8 SS "1 
H afol(LB3. LB4. LB7 S! LB8)34 ^y\^2.S. '^MBci. 

n 1 Mlx| 8 £S^(DD1 DD8)t H 1 M|x| 8 S!H3C|:ixEH(Qi l||x| Q8)S x1|s1MU|. USJ?^?!, S|Hx| 

1 Ml^l n ah£l#(WL1 mx| WLn)2h ^11 1 MJ:«:| 4 afoJ#{QL1 M|xl QL4)-& X-c\^o\{^AO)o\\ 
n 1 Si 2 a|H afo|§(GBi Si GB2) 2^^^Y-c\3.Ci(^50)O{\ aSScK 



xil 1 uflxl n ^JH ahol#{WL1 mx| WLn)§ s^ois (HJ^ §Moll Qg^S 1 4 ^^ B[2\m{QU 

mx| QL4)# 5ioI£ oiizL »hi-H>il aS^S ei7h«h:a. 1 Si 2 "IM Bto]#(GB1 5J GB2)§ ^o\S. oii^ 

sfutofl ei7FsfcH misai ^ g^{200)fi| c^^si Dflaai ^§ ^lois oii^ ^[l.[yy^^s\o\ =sasg. :t 

oii# mo\ x-ii 1 Bfei(wu)oii ag^s ej^h^h^. j-ii 1 afoi(QLi)oii go^s 217^04 xii 1 si 3 d^ s 
a!xi>iEi(Qi a! Q3)# Bion) ^'^y[ s|7^l£^ ^^EHo^|A^, xii 1 his Bh£j(GBi)oii si7H> a^. ^^ii 

1 a|S aheKGBDe xil 1 5E#¥(DD1)£f J^fl 1 d^ M|Hx|r^lE^(Q1)# xi| l S§ b|E aho|(LB1)34 

a7|a|o£ a^£|oi XII 1 Diiaai ^(mi)o| hsziS. :t7H ££fe 4=Sttc^K 



bis af°i# dejW^ 5i:a. b|S ahe!« &tMhM| 2|«ll ?HnHA|tl^# 4^ a(cH dixhsl ^HS §cha| 

^ - o(ch -1 CHeflOl ^^OljAi b|S Bloj >HE!j SIS7F xWShfe ^^eig e^SiOl #7F£|l-f. §7fa 

=S1! b|e ahol ^# S^^A|?| =s Y-E^|sci7F xhxishfe. ^§°| ^ 2ICH io% S£2| a 

S4# ci 4^Mt^ ^ 212. ols ei©K)4 :i:Xhfi| mj5SiSh# ^ ait^K 47H2I al^ BheJ ^^hoiohi^h 

17H2I #S.^ b|M A|?I7| aflsoll 5^ 5S °h5!o| stME|<H S|-o| Eliay£|x| -^(high technology 

cell)o||Ai£ b|s a^o| £|#A|a ^ 2icK 



ch^2j.?|= al£j&2f c-F^ai b|e aheiss ol^oia jHI 1 S! 2 D«£a| -gl 

^71 XII 1 Djaal ^ S^ah x-ij 2 D«Ha| ^ M^Afo|oi| xfl 1 uhx| 4 d^l afelSS o|^{H5! b|s a^ 
el dsi SIS.; 

•fej7| Sg HIS She! S|S# #SH 4^71 Ch^'Sl S§ b|s E}o|^g xj] 1 Dfl£a| ^ s^a| 27Hfi| SS 
HIS atelMBF 4,^71 n 2 oilaal ^ «^a| 27H2) bjs aFej^ol §^£|H^ S^S c+^'Sl ^Slg bjs ^\ 
elS; 

^7| cf^ai aiel^jih ^^7| xij 1 lHx| 4 d^i afoj#o| o^gs x-c^|sci; s| 



oieflol. 

1 *K)i| <iio\M. t^F^T^s! s§ H|e ^^o|g= 1711 oj ^sii ahelg g^ss ?f^o|| 27H^i! S^S ^ 
§os ste SeH4l o|o|ii|s o^E^|o|. 

ej e|!jx|:±:E-ife- ^i-7| ti|M afslBf ^^7| XII 1 oijaal -a g^2| 27l|a| «|S a^oJ#g• CHi:: S|-l-|-£|-o| 

AfOldl ?U|£| j1. XII 2 tjei afojo] e|HX|:i:Eife H|e afoja} X|| 1 Oflaaj ^ §^SL| 27H 

a| S.[°im^ ^[B oMfifSj A^0|0^| ?-b|£iDi, Xil 3 afojoj AjEH eaHx|:±;Eife ^V7| Uj e 

a^oj2^ 4,^71 xii 2 oil Hal m mms\ 27Hsi his atoigg o\i^ smstsj A^o|ol| ^bisi^. xii 4 dsi ai-o|o| 

^d^ b|e ^fo|^^ ^\ 2 Djaai ^ m^2\ 27l|a| «IB af2J#§ c^B 

o| Afoloij ^b|a 5!« sffe #aH4l o|o|2|S 1 o|s||o|. 

xfl 3 s-oi) aJcHAi. ^t7| ^§ b|E a^oJ^ ■fe^7| -ijsi 2|2ts| :Si2.±iO\\ 2iUs^:n., ms. 

S b|e a|.o|g ^7| -tjei sa^lrliNs =elieio|| ^SS 2d# ^gs.s s|-fe #2H4| o|o|il|# ^ o^B^| 

o|. 

XII 3 &OII ^o\M. 4^71 H|i|?:|>xE|#oi stgolj s|«H ^7| s§ b|e a^o|sg s^o|£ o|i^ 



ILn/2-2>S: 



lfln/2-l-|^ 



ILn/2--K 




ILn/2+l-l-^ 



WLn/2+2-K 



Iln/2+3-1^ 



